Midori-ishi Cyan/monomeric Kusabira-Orange-based fluorescence resonance energy transfer assay for characterization of various E3 ligases.
Many bacterial pathogens hijack the host ubiquitin system for their own benefit by delivering effectors with ubiquitin ligase (E3) into host cells via the type III secretion system. Therefore, screening for small compounds that selectively inhibit bacterial but not mammalian E3 ligases is a promising strategy for identifying molecules that could substitute for antibiotics. To facilitate high-throughput screening for bacterial E3 ligase inhibitors, we developed a MiCy/mKO (Midori-ishi Cyan/monomeric Kusabira-Orange)-based FRET (fluorescence resonance energy transfer) assay and validated it on Shigella IpaH E3 ligase effectors. We showed the feasibility of using the MiCy/mKO-based FRET assay to identify the most appropriate ubiquitin-conjugating enzymes (E2s) and determine the lysine specificity of a given E3, both hallmarks of E3 activity. Furthermore, we showed the usefulness of the FRET assay in characterizing mammalian E3 ligases, such as TNF receptor-associated factor 6 (TRAF6) and mouse double minute 2 homologue (MDM2). In addition, we confirmed the feasibility of determining the efficiency of inhibition of E3 ligase activity using inhibitors of E1 ubiquitin-activating enzymes, such as UBE1-41, by measuring the IC50 . Based on these results, we concluded that the MiCy/mKO-based FRET assay is useful for characterizing E3 enzyme activity, as well as for high-throughput E3 inhibitor screening.